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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent the vibration of a car body 
from being generated by a hunting phenomenon, by providing a fluid 
pressure determining means which determines an output adjusting 
fluid pressure by providing a lower limit value prescribed value 
smaller than a maximum value, and correcting a fluid pressure 
adjusting amount so as to prevent an estimated fluid pressure from 
decreasing to this lower limit value or less. 

SOLUTION: A traction electronic control device 50 comprises a 
microcomputer 52 and a drive circuit 54. An engine is controlled so 
as to conform a mean value of right/left target rotational speeds to 
a mean value of an actual rotational speed of right/left drive wheels 
by driving a throttle drive mechanism 7 of the engine to adjust its 
output A brake fluid pressure is controlled independently of the 
right/left so as to conform a target rotational speed of the right/ 
left drive wheels to the actual rotational speed by adjusting the 
brake pressure of the right/left drive wheels. Limiting of a lower 
limit value prescribed value smaller than a maximum value of 
estimated brake fluid pressure is executed for a prescribed time. A 
speed difference between the right/left drive wheels is converged 
by performing brake force control following a target drive wheel 
speed to suppress a hunting phenomenon. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A slip over a road surface of a right-and-left driving wheel generated at the time of start of vehicles 
characterized by comprising the following or acceleration is detected, A traction controller which controls brake fluid 
pressure over said driving wheel to right-and-left independence at a state of application of pressure, decompression 
or maintenance either, and controlled a slip of said driving wheel based on this detection result 
A target value generating means which generates independently a desired value of the speed of drive wheel higher 
than body speed to each of a driving wheel on either side. 

A fluid pressure calculating means which calculates correction driving force for decreasing an absolute value of this 
deviation based on a deviation of a desired value of said speed of drive wheel, and the actual speed of drive wheel, 
and calculates a part for fluid pressure increase and decrease for adjusting brake fluid pressure based on this 
correction driving force further. 

A maximal value detection means to presume said brake fluid pressure and to detect the maximal value of presumed 
fluid pressure. 

a value more nearly predetermined than said maximal value — a fluid pressure determination means to provide a 
small lower limit, to correct a part for said fluid pressure increase and decrease so that said presumed fluid pressure 
may not become below this lower limit, and to determine the output increase and decrease of fluid pressure. 

[Claim 2]The traction controller for vehicles according to claim 1 characterized by changing a difference of said 
maximal value and said lower limit based on an absolute value of a difference of average value of the speed of drive 
wheel of said right and left, and average value of a desired value of the speed of drive wheel of a driving wheel of 
said right and left 

[Claim 3]The traction controller for vehicles according to claim 1 if said maximal value determination means passes 
[ the state where a part for said fluid pressure increase and decrease is not updated ] beyond in predetermined 
time, wherein it will make presumed fluid pressure at that time the maxima! value of presumed fluid pressure. 
[Claim 4]The traction controller for vehicles according to claim 1 making said predetermined time into time longer 
than a half cycle of resonance frequency of a power transmission system from an engine to said driving wheel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the traction controller for vehicles which controls start of a right- 
and-left driving wheel and the slip at the time of acceleration. 
[0002] 

[Description of the Prior Art]It is effective on safety, such as preventing spin, when obtaining the impelling force of 
vehicles effectively, to prevent the slip over the road surface of a driving wheel from becoming excessive. And what 
is necessary is just to make the net driving torque of the driving wheel leading to a slip decrease, in order to prevent 
the slip of a driving wheel. What is depended for adjusting only a braking effort to adjustment of net driving torque, 
and the thing which uses together adjustment of engine generating torque and adjustment of a braking effort are 
illustrated as what performs this kind of traction control is indicated, for example by the conventional technology of 
Patent Gazette No. 2502982. 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, if related with control of the brake fluid pressure over a 
driving wheel, will detect to which speed region driving wheel velocity belongs now by classifying the wheel speed of 
a driving wheel into two or more speed regions by setting out of two or more thresholds which generally related to 
body speed, and. It detects whether this driving wheel velocity is in an acceleration state, or it is in a deceleration 
state, and, usually control of the application of pressure of brake fluid pressure to that driving wheel, decompression, 
and maintenance is performed based on these detection results. However, in the conventional control device which 
is dependent on the action of such a driving wheel, and pressurizes, decompresses and holds brake fluid pressure, 
Since the driving wheel on either side is connected via the differential gear, by changing brake fluid pressure. Since 
the hunting phenomena that another side will accelerate suddenly would arise and the big speed difference would 
occur for a short time repeatedly between driving wheels on either side if one side slows down suddenly, the 
technical problem that vibration occurred was into the body. 

[0004]This invention is made in order to solve the technical problem like **** in the conventional traction 
controller, and it is a thing. 

The purpose is to provide the traction controller for vehicles which can prevent vibration of the body produced 
according to the above hunting phenomena. 

[0005] 

[Means for Solving the Problem]This invention a traction controller for vehicles of this invention, A slip over a road 
surface of a right-and-left driving wheel generated at the time of start of vehicles or acceleration is detected. 
Based on a detection result, a traction controller which controls brake fluid pressure over a driving wheel to right- 
and-left independence at a state of application of pressure, decompression or maintenance either, and controlled a 
slip of a driving wheel is characterized by comprising the following: 

A target value generating means which generates independently a desired value of the speed of drive wheel higher 
than body speed to each of a driving wheel on either side. 

A fluid pressure calculating means which calculates correction driving force for decreasing an absolute value of a 
deviation based on a deviation of a desired value of the speed of drive wheel, and the actual speed of drive wheel, 
and calculates a part for fluid pressure increase and decrease for adjusting brake fluid pressure based on correction 
driving force further. 

A maximal value detection means to presume brake fluid pressure and to detect the maximal value of presumed fluid 
pressure. 

a value more nearly predetermined than the maximal value — a fluid pressure determination means to provide a 
small lower limit, to correct a part for fluid pressure increase and decrease so that presumed fluid pressure may not 
become below this lower limit, and to determine the output increase and decrease of fluid pressure. 

[0006]A difference of the maximal value and a lower limit is changed based on an absolute value of a difference of 
average value of the speed of drive wheel of said right and left, and average value of a desired value of the speed of 
drive wheel of a driving wheel on either side. 

[0007]Said maximal value determination means will make presumed fluid pressure at that time the maximal value of 
presumed fluid pressure, if the state where a part for fluid pressure increase and decrease is not updated passes 
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beyond in predetermined time. 

[0008]Said predetermined time was made into time longer than a half cycle of resonance frequency of a power 

transmission system from an engine to said driving wheel. 

[0009] 

[Embodiment of the Invention]This invention is explained in detail about Embodiment 1, referring to the figure of 
attachment below in embodiment 1. Drawing 1 is a figure showing the composition of the whole front-wheel drive 
type vehicles with which the traction controller by this invention is applied. As shown in drawing 1 . in front-wheel 
7floor line on either side and 7FR, in these vehicles, a driving wheel, rear wheel 7RL on either side, and 7RR are with 
a coupled driving wheel. The driving torque of the engine 1 carried in the car body front is transmitted to front- 
wheel 7floor line on either side and 7FR via the differential gear 5 and the front wheel drive shafts 6L and 6R on 
either side from the automatic transmission 3 (AT is called below) containing the torque converter 3a, the epicyclic 
gear type change gear mechanism 3b, and the gear change hydraulic controlling device 3c. 

[0010]The throttle valve 1a connected with the inlet pipe 1b of the engine 1 so that the accelerator pedal 9 might 
be interlocked with is allocated. It has the throttle opening sensor 60 which detects the opening theta of the throttle 
valve 1a, and the engine rotation speed sensor 61 for detecting the output rotation speed of the engine 1 around 
engine 1. It has wheel speed sensor 64floor line for detecting the revolving speed of each wheel, 64FR, 64RL and 
64RR, wheel-cylinder 38floor line which is a hydraulic actuator for adjusting the braking effort of each wheel, 38FR 
and 38RL. and 38RR around each wheel. 

[001 1]The traction electronic control 50 comprises the microcomputer 52 and the drive circuit 54, Although the 
microcomputer 52 is not shown in drawing 1 in detail. For example, it may be a thing of general composition of that 
have a central processing unit (CPU), lead on-memory (ROM), random access memory (RAM), and an input/output 
port device, and these were mutually connected by the common bus of bidirection. 

[0012]To the input/output port device of the microcomputer 52. The accelerator pedal position Ap detected with 
the accelerator pedal position sensing device 60, It is detected by engine-speed VE, wheel speed sensor 64floor line 
- 64RR which are detected with the engine rotation speed sensor 61, Signal VFL-VRR which shows the wheel 
speed of a right-and-left front wheel and a right-and-left rear wheel, respectively, Signal Pa which shows the 
pressure in the accumulator 36 detected with the signal delta and the pressure sensor 66 in which the steering 
angle detected with the steering angle sensor 65 is shown, And brake signal SB (it breaks in by SB=1 and is a non- 
treading-in state at SB=0) of the brake switch 8 interlocked and turned on and off is inputted into the brake pedal 
12. Throttle opening adjusted power is carried out to the throttle drive mechanism 7. 

[0013]ROM of the microcomputer 52, Have memorized below-mentioned flows of control and map, and CPU based 
on the parameter detected by above-mentioned various sensors, Like the after-mentioned, perform various 
operations, drive the engine throttle drive mechanism 7, and an engine output is adjusted. It calculates, respectively 
about the driving wheel of right and left [ the target rotational speed Vti as a desired value of the speed of drive 
wheel higher than body speed ], and engine control is carried out so that the average value of the target rotational 
speed Vti on either side and the average value of the actual revolving speed Vi of a driving wheel on either side may 
be in agreement. And the brake fluid pressure of a right-and-left driving wheel is adjusted, and brake hydraulic 
pressure control is carried out by right-and-left independence so that the target rotational speed Vti on either side 
and the actual rotating speed Vi of the driving wheel Vi (it expresses with the suffix i below, and left driving wheels 
are expressed with i= 1, and the right driving wheel is expressed with i= 2) may be in agreement. 
[0014]If the difference (= deviation) of one of the target rotational speed Vti and the actual rotating speeds Vi 
becomes larger than a predetermined value, traction control will be independently started about a driving wheel on 
either side, and traction control will be ended if both slips of the right-and-left driving wheel to a road surface 
become below a predetermined value. Traction control is ended shortly after the brake switch 8 operates. 
[001 5] Drawing 2 is a figure showing the composition of brake mechanism roughly. The brake mechanism 10 is 
provided with the master cylinder 14 which answers treading-in operation of the brake pedal 12 by a driver, and 
feeds brake oil from the 1st port 14a and 2nd port 14b in drawing 2 . The 1st port 14a is connected to the braking 
hydraulic control devices 18 and 20 for right-and-left front wheels by the brake -hydraulic-pressure -control lead 
pipe 16 for front wheels, and the 2nd port 14b, It is connected to the braking hydraulic control devices 26 and 28 for 
right-and-left rear wheels by the brake-hydraulic-pressure-control lead pipe 24 for rear wheels which has the 
proportional valve 22 on the way. 

[0016]The brake mechanism 10 pumped up the brake oil ****(ed) by the reservoir 30, and is provided with the 
lubricating oil pump 34 supplied to the high pressure pipeline 32 as high-pressure oil. The high pressure pipeline 32 
is connected to each braking hydraulic control devices 18, 20, 26, and 28, and the accumulator 36 is connected to 
the middle. 

[0017]Each braking hydraulic control devices 18, 20, 26, and 28, Wheel-cylinder 38fIoor line which controls the 
braking effort over the wheel corresponding to each, 38FR, 38RL, 38RR. electromagnetic 3 port 2 position change 
type control valve 40floor line, It has 40FR, 40RL, 40RR, electromagnetic normally open type opening and closing 
valve 44floor line provided between the low-pressure lead pipe 42 and the high pressure pipeline 32 which were 
connected to the reservoir 30, 44FR, 44RL, 44RR and electromagnetic normally closed type opening and closing 
valve 46floor line, 46FR, 46RL, and 46RR. 

[0018]The high pressure pipeline 32 which connects between opening and closing valve 44floor line, 44FR, 44RL, 
44RR, and opening and closing valve 46floor lines, 46FR, 46RL and 46RR, respectively is connected to control valve 
40floor line, 40FR, 40RL, and 40RR by connection lead pipe 48floor line, 48FR, 48RL, and 48RR. Although wheel- 
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cylinder 38floor line, 38FR, 38RL, and 38RR are indicated also to drawing 2 on account of explanation, a actual fixing 
point is a position shown in drawing 1 . 

[0019]When it changes in the 1st position and 2nd position and is in the 1st position, control valve 40floor line and 
40FR, Open the brake-hydraulic-pressure-control lead pipe 16, wheel-cylinder 38floor line, and 38FR for front 
wheels for free passage, respectively, and. When wheel-cylinder 38floor line, 38FR and connection lead pipe 48floor 
line, and 48FR are intercepted (position of a graphic display) and it is in the 2nd position, The brake-hydraulic- 
pressure -control lead pipe 16, wheel-cylinder 38floor line, and 38FR are intercepted, and wheel-cylinder 38floor line, 
38FR and connection lead pipe 48floor line, and 48FR are opened for free passage. 

[0020]Similarly, when it is in the 1st position, control valve 40RL and 40RR, Although the brake-hydraulic-pressure- 
control lead pipe 24, wheel-cylinder 38RL, and 38RR for rear wheels are opened for free passage, respectively and 
wheel-cylinder 38RL, 38RR and connection lead pipe 48RL, and 48RR are intercepted, When it is in the 2nd position, 
the brake-hydraulic-pressure-control lead pipe 24, wheel-cylinder 38RL, and 38RR are intercepted, and wheel- 
cylinder 38RL, 38RR and connection lead pipe 48RL, and 48RR are opened for free passage. 

[0021]Therefore, when control valve 40floor line, 40FR, 40RL, and 40RR are in the 1st position, By breaking in the 
brake pedal 12, the pressure generated in the brake oil in the master cylinder 14 is transmitted to wheel-cylinder 
38floor line, 38FR, 38RL, and 38RR, and the braking effort according to the treading strength of the brake pedal can 
be acquired. 

[0022]When control valve 40floor line, 40FR, 40RL, and 40RR are in the 2nd position, opening and closing valve 
44floor line, 44FR, 44RL. and 44RR are controlled by the opened state, and. When opening and closing valve 46floor 
line, 46FR, 46RL, and 46RR are controlled by the closed state (state of a graphic display), wheel-cylinder 38floor 
line, 38FR, 38RL, and 38RR, It is open for free passage with the high pressure pipeline 32 via control valve 40floor 
line, 40FR, 40RL, 40RR and connection lead pipe 48floor line, 48FR, 48RL, and 48RR, and, thereby, ****s the 
pressure in a wheel cylinder. 

[0023]On the contrary, in the 2nd position **** situation, opening and closing valve 44floor line, 44FR, 44RL, and 
44RR are closed, and control valve 40floor line, 40FR, 40RL, and 40RR. When opening and closing valve 46floor line, 
46FR, 46RL, and 46RR are opened, wheel-cylinder 38floor line, 38FR, 38RL, and 38RR, It is open for free passage 
with the low-pressure lead pipe 42 via control valve 40floor line, 40FR, 40RL, 40RR and connection lead pipe 48floor 
line, 48FR, 48RL, and 48RR, and, thereby, the pressure in a wheel cylinder is decompressed. 

[0024]In the situation which has control valve 40floor line. 40FR, 40RL, and 40RR in the 2nd position, If both opening 
and closing valve 44floor line, 44FR, 44RL, 44RR, opening and closing valve 46floor line, 46FR, 46RL, and 46RR are 
closed, Any of the high pressure pipeline 32 and the low-pressure lead pipe 42 are intercepted, and, thereby, as for 
wheel-cylinder 38floor line, 38FR, 38RL, and 38RR, the pressure in wheel-cylinder 38floor line, 38FR, 38RL, and 
38RR is held as it is. 

[0025]As mentioned above, the brake mechanism 10 generates the braking effort according to the amount of 
treading in of the brake pedal 12 by a driver by wheel-cylinder 38floor line, 38FR, 38RL, and 38RR, when control 
valve 40floor line, 40FR, 40RL, and 40RR are in the 1st position, but When it is in the 2nd position any of control 
valve 40floor line, 40FR, 40RL, and 40RR they are, The braking effort of the wheel can be controlled now 
irrespective of the braking effort of the amount of treading in of the brake pedal 12, and other wheels by carrying 
out opening and closing control of opening and closing valve 44floor line of the wheel concerned, 44FR, 44RL, 44RR 
and opening and closing valve 46floor line, 46FR t 46RL, and the 46RR. 

[0026]In order to drive the pump 34 and to change a hydraulic circuit to traction control as start processing of 
traction control with the traction electronic control 50, opening and closing valve 44floor line and 44FR are driven, 
and control valve 40floor line and 40FR are also driven. In order to suppose un-driving the pump 34 and to return a 
hydraulic circuit to normal as end processing of traction control, it supposes un-driving opening and closing valve 
46floor line and 46FR, supposes un-driving control valve 40floor line and 40FR, and suppose also un-driving opening 
and closing valve 44floor line and 44FR continuously. Control valve 40floor line under traction control, 40FR, 40RL. 
40RR, opening and closing valve 44floor line, 44FR, 44RL, 44RR and opening and closing valve 46floor line, 46FR, 
46RL, and 46RR are controlled by the traction electronic control 50 to explain in detail later. 

[0027]Next, with reference to the flow chart shown in drawing 3 . the details of the brake hydraulic pressure control 
concerning this embodiment of the invention 1 are explained. Drawing 3 is a flow chart which shows roughly the 
control content of the traction controller for vehicles concerning this embodiment of the invention 1. Closing of the 
ignition switch which is not illustrated begins and repeat execution of the control by the flow chart shown in drawing 
3 is carried out for every predetermined time. 

[0028]In the following explanation, drawing 4 t hru/or drawing 6 other than drawing 3 is used. It is a flow chart which 
shows in detail the contents of Step S60 of the flow chart which shows drawing 3 drawing 4 here. Drawing 5 is a 
flow chart which shows in detail the contents of processing of Step S1 10 of the flow chart shown in drawing 3 . 
Drawing 6 is a characteristic figure which illustrates the ratio of front wheel speed to body speed, and the relation of 
a steering angle. Drawing 7 is a characteristic figure which illustrates the fluid pressure, the volume, and the relation 
to a system including a wheel cylinder and its piping. Drawing 8 is a characteristic figure which illustrates the 
relation between the velocity ratio of a torque converter, a torque ratio, and a coefficient of electrostatic capacity. 
Drawing 9 is a characteristic figure showing the relation of predetermined value DP to the average value of the 
speed of drive wheel on either side. 

[0029]First, in drawing 3 , reading of the signal which each sensor mentioned above detects, and signals transmitted 
from the AT electronic control 200, such as gear ratio signal G_position, is performed at Step S10. In Step S20, the 
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target wheel speed Vti of right-and-left independence calculates with the microcomputer 52 as a target value 
generating means according to a following formula (1). As mentioned above, the suffix i expresses left driving wheels 
with i= 1, and it expresses the right driving wheel with i= 2. 
Vti-MAX {VB-g(delta)/(1-lambdad), Vtmin} (1) 

Here, VB is the vehicle speed and is expressed as average value =(VRL+VRR) /2 of ********. lambdad is a target 
slip rate and a numerical example is lambdad=0.2. g (delta) is a ratio to the vehicle speed of an inside-and-outside 
front wheel when steered, and is the characteristic as shown in drawing 6 decided by the function of the steering 
angle delta in the almost geometric shape of vehicles. MAX {x, y} — either among the arguments x and y — the 
function as which the larger one is chosen is expressed and it is made for Vti to have a value more than fixed also 
with the value with VB near zero 

[0030]In Step S30, the deviation E of the target wheel speed Vti and the real wheel speed Vi performs the operation 
defined by the following formula (2). 
Ei=Vi-Vti (2) 

[0031]In Step S40, correction braking effort deltaYi for coinciding Vi with Vti based on the deviation Ei is calculated 
according to a following formula (3). 
deltaYi=KI*E«+KP*(Ei-Eli)+TD*(Vi-Vli)+deltaYli (3) 

Here, Eli, Vli, and delta Yli are the values corresponding to Ei and Vi which were calculated in the last processing, 
respectively, and deltaYi, and KI, KP, and TD express the constant of weighting, respectively. 
[0032]In Step S50, the upper limit YUPPER of the braking effort Yi is calculated The driving force Td is first 
calculated with a following formula (4). 

Td=GjKtKc(VE) 2 (4) 

Here, the moderating ratio from the output of the torque converter 3a in case the gear ratio of Gj is j ** to a driving 
wheel, torque ratio Kt, and the coefficient of electrostatic capacity Kc are the characteristics of the torque 
converter shown in drawing 8 , and calculate the velocity ratio e here with a following formula (5). 
e=VE/{0.5(V1+V2)Qj} (5) 

[0033]In the vehicles under acceleration, the relation between the driving wheel braking effort Y, the driving wheel 
driving force Td, and the vehicles acceleration alpha can be approximated with a following formula (6), if the 
acceleration paragraph of a driving wheel is disregarded. 
Y1+Y2=Td-M {alpha+g (sinbeta+mur)} /r (6) 

Here, as for the mass of vehicles, and r, gravitational acceleration and beta of a tire effective radius and g are [ M ] 
a road grade and mur tire rolling-resistance coefficient. Vehicles acceleration alpha is made into the time 
differentiation value of the average value of right-and-left coupled driving wheel speed, and is computed. Although 
the road grade beta is unknown. The maximum ** value of g (sinbeta+mur) shall be 0.1 g, the braking effort ratio of a 
right-and-left driving wheel is set to Y1/Y2=0.5, the braking effort upper limit YUPPER is computed with a following 
formula (7), and when this upper limit cannot finish pressing down a driving wheel slip, either, what is called adaptive 
control of enlarging upper limit temporarily is performed. Since it can express with ** (value of this sensor) 
alpha+gsin beta if there is a vehicles order acceleration sensor, higher-precision braking effort upper limit can be set 
up. 

YUPPER= {Td-M(alpha+0.1g)/r} /2 (7) 

[0034]In Step S60, in order to obtain correction braking effort deltaYi calculated at Step S40, the pulse width TPi 
which is time (pulse width) to drive opening and closing valve 44floor line or 46floor line, 44FR, or 46RR is 
calculated. Drawing 4 is a flow chart which shows the control content in Step S60. In drawing 4 , at Step S61, 
confirm whether the absolute value of deltaYi is more than minimum value delta Ymin from the limit of a 
corresponding movement of an opening and closing valve, and if the absolute value of deltaYi is less than deltaYmin, 
A flow advances to Step S76, and if the absolute value of deltaYi is more than deltaYmin, a flow will advance to 
Step S65. In Step S65, it changes into delta(in this case, ****ed part) Pi as a part for fluid pressure increase and 
decrease of wheel cylinder pressure by setting to deltaYli=0 deltaYli which is a part for the transfer to next time, 
and **(ing) correction braking effort deltaYi by what is called brake effect coefficient KB. Step S30 and control 
management in 40, 50, and 60 are carried out to a fluid pressure calculating means. 

[0035]next, it corresponds to boost part deltaPi from characteristic [ of volume ] f (P) to the fluid pressure of the 
break system shown in drawing 8 — increase — volume deltaQi being calculated and for the following calculations, 
After assigning the value of Pi to Pli, the value of Pi is updated to Pi+delta Pi (Pi=Pi+delta Pi), the same update 
process is performed also about Yi (Yi=Yi+delta Yi), and a flow shifts to Step S70. 

[0036]In Step S70, it is judged whether YKYUPPER is materialized between the braking effort Yi and its upper limit 
YUPPER, and it is judged at Step S72 whether Yi>KB-PLOWER is materialized between the braking effort Yi and its 
lower limit KB-PLOWER. That is, in these steps, it will be confirmed whether be between the braking effort Yi, and 
its upper limit YUPPER and lower limit KB-PLOWER. If it is among these values (i.e., if both the step S70 and the 
conditions of 72 are satisfied), a flow will shift to Step S80. On the other hand, when there is no braking effort Yi 
among these values, That is, when the conditions of Step S70 or either of 72 are not satisfied, it moves from a flow 
to Step S74, and Yi and Pi are returned to the value (= previous value), i.e., the value before updating, before adding 
an adjusted value, clear [ of the deltaYi ] is carried out to zero, and it moves from a flow to the following step S76. 
In Step S76, since clear is carried out to zero and the driving state of an opening and closing valve is not changed 
after the value of correction braking effort deltaYi is assigned to deltaYli as a part for next time, clear [ of the pulse 
width TPi ] is carried out to zero. The above step S70 and the contents of processing shown in 72, 74, and 76 are 
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performed by the microcomputer as a fluid pressure determination means. The lower limit PLOWER of the fluid 
pressure used in Step S72 is a value calculated in the last processing, and explains the method at the below- 
mentioned step S115. 

[0037]Step S80 — increase — a flow branches with the numerals of volume deltaQi to the calculation steps S85 for 
a boost, and the calculation steps S82 for decompression, each step — increase — the driving time of an opening 
and closing valve is found by **(ing) volume deltaQi at the rate of flow from the formula (square root of the 
pressure differential before and behind a rate-of-flow ** orifice) of an orifice. 

[0038]ln Step S82, since the coefficient which the pressure differential before and behind an orifice is Pi, and is 
decided by the shape and the cross-section area of an orifice will be set to C2 and the rate of flow can be found 
with C2P 1/2 if it considers that the fluid pressure of the low-pressure lead pipe 42 is 0, the pulse width TPi is 
calculable with a following formula (8). 
Pulse width TPi=delta Qi/(C2andPi 1/2 )-t2 (8) 

Here, since it is a dead time at the time of driving opening and closing valve 46floor line or 46FR and deltaQi is a 
negative value, t2 (>0) has added t2 as a negative value. In Step S85, the pulse width TPi which makes opening and 
closing valve 44floor line or 44FR un-driving for a boost is calculated similarly. t1 is a dead time of an opening and 
closing valve. 

[0039]ln Step SI 00, a pulse is outputted to the opening and closing valve used as a controlled object according to 
the updated pulse width TPi. the pulse (one pulse) which carries out the pulse width TPi time output of the pulse 
(off-pulse) for un-driving 44floor lines or 44FR when the numerals of the pulse width TPi are positive, and drives 
46floor lines or 46FR when numerals are negative — the time output for the absolute value of the pulse width TPi - 
- it carries out When the pulse width TPi is 0, opening and closing valve 44floor line or 44FR is a driving output, and 
46floor line or 46FR is taken as a non-driving state. However, it restricts, when the pulse width TPi updated this 
time is 0, and when the last pulse output is not completed, it continues until the last pulse output is completed. 
[0040]The detailed flow of drawing 5 explains Step S110. When the presumed brake fluid pressure Pi calculated by 
this processing at Step S112 is below the presumed brake fluid pressure Pli calculated by the last processing in 
drawing 5 , That is, when Pi>Pli is not materialized, the counter PCNT is checked and it is judged whether beyond in 
the predetermined time PTIME. the state where the fluid pressure maximal value PPEAK was not updated continued. 
When Pi>Pli will not be materialized in Step S1 14 beyond as for predetermined time if it is PCNT=0 namely. I hear 
that it is the time which should be updated, and a flow carries out down counting of this counter at Step S1 16, if it 
moves to Step S1 15 and PCNT=0 is not materialized. Let such predetermined time be time longer than the half 
cycle of the resonance frequency of the power transmission system from an engine to a driving wheel. 
[0041 ]On the other hand, when the presumed brake fluid pressure Pi calculated by this processing at Step S1 1 2 is 
larger than the presumed brake fluid pressure Pli calculated by the last processing, It moves to Step S1 15, and a 
flow substitutes the presumed brake fluid pressure Pi for the fluid pressure maximal value PPEAK, updates the 
lower limit PLOWER of fluid pressure to the value which subtracted predetermined value DP from the fluid pressure 
maximal value PPEAK (PPEAK-DP), and initializes the counter PCNT by PTIME. 

[0042]Although detection of the fluid pressure maximal value PPEAK in Step S115 is performed by the 
microcomputer 52 as a maximal value detection means, The microcomputer 52 as a fluid pressure determination 
means performs renewal of the lower limit of the fluid pressure in Step S1 15, and the lower limit of the updated fluid 
pressure is used at Step S72 in next processing here. Here, predetermined value DP is the value decided 
beforehand, and is an about [ DP=0.05 Mg/KB ] value. 

[0043]Still more suitable slip control can be performed by making DP variable according to the slip condition 
(quantity expressed with the average value of a right-and-left driving wheel in order to eliminate the influence of the 
starting device 5) of a driving wheel. That is, since an unnecessary fluid pressure change can be prevented by being 
referred to as smaller predetermined value DP like drawing 9 if the absolute value of the difference of the average 
value of a right-and-left driving wheel and the average value of the right-and-left target speed of drive wheel is 
small, it is compatible in the prompt response and antihunting in slip control. 

[0044]As mentioned above, in order according to the traction controller for vehicles of this invention to spend 
restriction on the decompression output after a boost by car-body-acceleration conversion from the fluid pressure 
maximal value as the fluid pressure lower limit set as the value (it is a sufficiently small value to about example of 
driving wheel acceleration 4-6g in hunting phenomena) small about 0.05g is also, If one of the two slows down 
suddenly, the hunting phenomena that another side will accelerate suddenly can be attenuated. On the other hand, 
in order to reduce the influence on the desired value flattery nature by these control input restrictions, Since fluid 
pressure upper limit is made into the generous value, while obtaining the impelling force of vehicles effectively, it is 
effective in the ability to attain suitably the original purpose of traction control that it is effective on safety, such as 
preventing spin, the maximal value of presumed brake fluid pressure — a predetermined value, since braking force 
control which moreover follows target driving wheel velocity without following only change of driving wheel velocity 
by carrying out predetermined time operation of the small lower limit restrictions can be performed, Hunting 
phenomena are controlled, the speed difference between driving wheels on either side is completed, and the effect 
that car body vibration can be prevented is acquired. 
[0045] 

[Effect of the Invention]The traction controller for vehicles of this invention detects the slip over the road surface 
of the right-and-left driving wheel generated at the time of start of vehicles or acceleration, In the traction 
controller which controls the brake fluid pressure over a driving wheel to right-and-left independence at the state of 
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application of pressure, decompression or maintenance either, and controlled the slip of the driving wheel based on 
the detection result, The target value generating means which generates independently the desired value of the 
speed of drive wheel higher than body speed to each of a driving wheel on either side, The fluid pressure calculating 
means which calculates the correction driving force for decreasing the absolute value of a deviation based on the 
deviation of the desired value of the speed of drive wheel, and the actual speed of drive wheel, and calculates a part 
for the fluid pressure increase and decrease for adjusting brake fluid pressure based on correction driving force 
further, A maximal value detection means to presume brake fluid pressure and to detect the maximal value of 
presumed fluid pressure, a value more nearly predetermined than the maximal value, since it is characterized by 
having a fluid pressure determination means to provide a small lower limit, to correct a part for fluid pressure 
increase and decrease so that presumed fluid pressure may not become below this lower limit, and to determine the 
output increase and decrease of fluid pressure, In order to spend restriction on the decompression output after a 
boost by car-body-acceleration conversion from the fluid pressure maximal value as the fluid pressure lower limit 
set as the value (it is a sufficiently small value to about example of driving wheel acceleration 4-6g in the above- 
mentioned hunting phenomena) small about 0.05g is also, If one of the two slows down suddenly, the hunting 
phenomena that another side will accelerate suddenly can be attenuated. Since fluid pressure upper limit is made 
into the generous value on the other hand in order to reduce the influence on the desired value flattery nature by 
these control input restrictions, while obtaining the impelling force of vehicles effectively, the original purpose of 
traction control that it is effective on safety, such as preventing spin, can be attained suitably. 
[0046]Since it is characterized by changing the difference of the maximal value and a lower limit based on the 
absolute value of the difference of the average value of the speed of drive wheel of said right and left, and the 
average value of the desired value of the speed of drive wheel of a driving wheel on either side, Since it can limit to 
the control input of the narrower range when completed as a desired value by traction control, and an unnecessary 
fluid pressure change can be prevented, still more suitable traction control can be performed. 

[0047]Since said maximal value determination means will be characterized by making presumed fluid pressure at that 
time into the maximal value of presumed fluid pressure if the state where a part for fluid pressure increase and 
decrease is not updated passes beyond in predetermined time. Since this fluid pressure lower limit is updated for a 
short time (below PTIME), a substantial control delay can be avoided to the decompression demand produced by 
rapid change of a situation, and more suitable traction control can be performed. 

[0048]Since it is characterized by making said predetermined time into time longer than the half cycle of the 
resonance frequency of the power transmission system from an engine to said driving wheel, the influence on target 
flattery nature is more mitigable. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the entire configuration of the front-wheel drive type vehicles with which the 

traction controller by this invention is applied. 

[Drawing 2] It is an outline lineblock diagram of brake mechanism. 

[Drawing 3] It is a flow chart which shows the brake-hydraulic-pressure-control routine in the embodiment of the 
traction controller by this invention. 

[Drawing 4] It is a detail flowchart of Step S60 of the above-mentioned slip control routine. 

[Drawing 5] It is a detail flowchart of Step S1 10 of the above-mentioned slip control routine. 

[Drawing 6] It is the ratio of front wheel speed and the figure of the related example of a steering angle to body 

speed. 

[Drawing 7] lt is a figure of the example of the fluid pressure-volume characteristic of a system including a wheel 
cylinder and its piping. 

[Drawing 8j They are a velocity ratio-torque ratio of a torque converter, and an example of the characteristic of a 
coefficient of electrostatic capacity. 

[Drawing 9] It is a characteristic figure showing the relation of predetermined value DP to the average value of the 
speed of drive wheel on either side. 
[Description of Notations] 

50 A traction electronic control and 52 A microcomputer, 200 AT electronic control. 



[Translation done.] 
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